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^ (54) Title: BIAXIALLY ORIENTED POLYPROPYLENE FILM 
= (54) *I«<D€«: -M5i#7K'J tf UV^JUA 

= (57) Abstract: A biaxially oriented polypropylene film exhibiting a high rigidity in the machine direction can be produced according 
s to a general lengthwise-widthwise sequential biaxial stretching process either by specifying the additive contained in the film, the 
= melt-tensile strength (MS) and melt flow rate (MFR) of the polypropylene as determined at 230 °C, or the Trouton ratio of the 
— polypropylene or by making specified longitudinal fibrils present in the film. 
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#^Bg4 1-2179 O-^&m, #^BS4 5 - 3 7 8 7 9 *J J; t>*#^Bg 

49-18628 if tC J; 9 s y fcf V ^7 ^ /Vi* ^Wkllik 

§ilVN^^/WA^i|.i^iR]^ii§ g^J-e, #|flBg 5 6 - 5 1 3 2 9 

>j iri ic w m # -r 5 * a s n * § ti t v ^ „ 

#y -fu tr yy7^;i/A(±, *^*iRifcifc|!lEU-ciB^iRi©*asSjifc3lv^7w , A' 

£8^5) tr. JDS^WI^SMKfll (AFM) ^ffl^ttitSi, *$2 0nmtu 

ftfclBiR] b-cv^So y y ri fa K: fit aiva^ ^i^iRitcf* 

*fc, #^BS 4 1 - 2 1 7 9 0 ^-^^^#WBg 56-51329 jCflE 
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Ufc t t <Di§i£357J (MS ) i^/^7P-KF (MF R) ^TI5^ ( 1 ) 
log (MS) >-0. 6 1 log (MFR) + 0. 82 (l) 

mm) o 

■rztfy^wu^fDmmmzi (ms) ^;^7p-wf (mfr) ^tib 

5£ (2) 

log (MS) >-0. 61log (MFR) + 0. 52 (2) 

^mtcir^V -7u tfu^j^b&S ~ttSE#3tf y t°i/y7^;VAtl)5 (fg 2 
C0^1§) 0 

fcbflS 3 0 EX±<Dtf !)7o tf U^Sr-^tf V 7° n tf V V 7 j ;VA X*fo 5 
(|g 3 ©JgflB) 0 

^16 £(±©* y 7 s n t? U^^fe ft 5 — y 7" a t>y7^;VAtfe5 

S) i//H7n- l^-fh (MFR) ^Tf3:£ (1) 

log (MS) > - 0 . 611og (MFR) + 0. 82 (1) 
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■5 o 

©Jg*RW\ 2 3 0°Ct?i|iJ^Ufci:#(O^S45S^ (MS) i ^ V 
■7n — y4 b (MFR) 2>$ N Tf55£ (1) 

log (MS) > - 0 . 6 1 1 o g (MFR) + 0. 82 (l) 

So J; 5 iitfDT'v ifvyri, JIM, *&WliR;*7 (MS) # ft I > ft 
y:/nfcfwv(High Melt Strength-PP; J^THMS -P 

^^t% 2 3 on-ew^ufctfroiSiBii^ cms) t h 
5 Tn/&<Dmm^5\%m.5$£<Dm2>&mMv, mmmji (ms) £l^ 0 

*fc, 2 3 0ttf»ll)£Lfci:to^;vb7n-M f (MFR) bti* J IS 
K 6 7 5 8 fc^o-C 2 . 16kg <Z>#fiT "CSJ 5^ $ tlfc ^ /V b 7P-V^f h 
(MFR) mfitt. g/10^tfcS o 

*3SWO— W38#xK y 7°n tf t^y^/t^fc/gv^/Ky 7*at>y|l v g£ 
(1) ^r^fc-t-^y :7*a tf w&^tf r. £ m J: t) > eHM©ft-«3Kft— *iiS#Ss 
fcSSV^ Citt*-CSStT?*>ofcS#^iRiK)P|iJtei6SiSlVN-*i!i3aE#5H y -7x2 t>y 
7^^S:»5St5it#T?&5. fiP*>, 55.(1) &mift& V 7n t° v z/frffi 

m # s# © m m m m m* <d m ft ^ <d n m n * m m -r 5 „ 

A (1) Sr»fe-f-xKy fcf wy^#5*fei UT S i« 3"^ < -a if 

#y tfvv&^w^ KtS^fe, #Jg#3t«:#otf-y =Tt — -^jtfy ^ — 

Kt5*ft, #H0g 62-121704 -g-^SilCfBifc&ftTV^S «t 5 y 
tT V^^tpfc.-g^^lKfllit^gfA-rS^rSss <fe5V^I4^»2 8 6 9 6 0 
6 #45j«{::SE#3*i,TV>5 J; 5 l^i^fe^fAffl^il^ fc @5St*!jS; 



4 



WO 02/092671 



PCT/JP02/04466 



^^lAtxMi^^iftfefcHMS- p p «:J3v>3 - i*«rH:ff* ft 
^^teSr¥AUX?SBl!!fi^7iSriffi«)fcHMS-P PCAttMfc Ltft, Basel 

1 ttlHMS- P P (*-T 7°^, :PF-814fc£) % Boreal is *t3SH 
MS - P P 7°^ :• WB 1 3 0 HMS ft if)' s D o wttMHMjS - P P 

>T^45 : D 2 o l ftifasajtWfe^a. • 

g = [7j] LB/ [77] Lin 

7 y :/fc^?Lfc!W£^^<z>;fr&^ 1 3 5°CT'i£t5 0 

M. L. McConne 1 ldcfco-CAmer i can Labora t 
ory.May. 63-75 (1978) ^3§* £ frX V^ 5 ^ft^®^ 

u - - % m % l 3fe m m % m -v m & -r 5 0 

*3§f^©-*iiM#*K y tf ix^^^/vAfc^-stu^^ (i) ^^fc-r^y^ 

0. 9ftTt$)5o #ii£;ffifc^ 0 . 95?rit5^ ^ (1) ^mtcirtfy 
iftSH-a^&So 

p fc? 1/^©^M§S^ (MS) fi x 3 ~ 1 0 0 c N tf> f£ B }C £> 3 - £ £ LV^ 
MS#3 c N^M^frZ £ , £ Lfc t t Oft^^fRjco -^r ^^^-j-^- 

fc^Sf^^fcS, ^gj>31^ (MS) F-^^^fatD^^^mnM < ft 

^M§S^J (MS) ^i0 0cN^gt5i:SItt^lftt5i 
-g^£>5 0 ^ (1) SrWfcVsKy ^"n if vv©^iS635^ (MS) J; «9 L 
<!44~80cN, ^mL<S5~40cN, £ & K: «k •) L < f± 5 ~ 

2 0 cNt'fcS, 
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— YX/£if^M^i-5^^^^5 o g£ (i) ^^f c -t-7j< y :/n ^uz/tDm-S 
An, i!)9IL<H:2~5'0Ii%, $ & L< S3~4 0li%T^5 o 

2 O^filfj;^ &jgi!3g;fc (MS) ^/^7n-l/^f (MFR) 3* 

TfE5£ (2) &mtci~ 

1 o g (MS) > - 0 . 611og (MFR) + 0. 52 (2) 

(2) ^^fci-7jfy \?u>frbt£Z> £ t \c J: "9 , WJB 

«BJ{c<£M-r5^I/ 7"n kVyft, ±9$f*L<fi (3) sfc&jftfcU #fc 
£?l£L<f3: (4) ^tr^fcfo ^tbbft, 0d*.r*HMS - P P ©jfcj&nifc «fc D H 

log (MS) >-0. 611og (MFR) +0. 56 (3) 
log (MS) >-0. 6 1 1 o g (MFR) +0. 62 (4) 
JbflBa* (2 ) SriKfci-sK y 7°n fcT U^K, «| (MS) asfcv^ V^ 
% S^i45S73 #y 7°p tf (Hi gh Melt S t r e n g t h - P 

P ; BITHMS- P P tm-t) iiFLJ5# V ^« tf v v bfc D , ?Jlffl^ V 

y bru^©jgJ»!S^j (MS) tc%< t5 - 4: K iot#5 £ 5. £ 

© i 5 ftHMS - P P fcft-fri-S C J: 5 , «ffi#B*©«Efa*£iJ&©«;frjai^ 

**Bo* 1 o^S8*5 J;-o { »2 <?53^se^*5V^-c. ~tt®#^y tr i/y7^ 
^miV^5jK5 7*ntfuy©^^h7c-W F (MFR) 14, IltOg^ 
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FR) #ig/l 0 5 fc, WB#l!:4tffii$±*U*:9 % WWJR3|5|- 

(MFR) *30g/l 0^|rli5h iUJBI $ fife y -Y ;v M < 
*S*if©fflHjfea$!feC5»'friS*>Sa ^yvh^p-u-rb (MFR) te, ±9 
^L<IJ1~2 6 g / 1 0 5 „ 

/UA^^S^y/ntVyro^y^y^y F^f (mmmm) tt, 9 0-9 9. 
5%"efc5rt#»*L<, 9 4- 9 9. 5 %T?*> S £ & tf* J; «9 L V^„ 
"Cy y«~iy^ jy K#*£ (mmmm) t f±, J7 7 s u fc° y{£ *j tf % T 4 V 9 9 f- 
y^©Stft:fl|3SSrlB:jSSlfct-*ftai-Cfc5o * V<V9 y (mmmm) £ 

9 0 — 9 9. 5 %tt5it-e, tfe^^fefcin, n-m-a, Mtt, p5U'm, w 

iSV^X^PXt^^r^-rs 7 w r. t #T't S c * y^<>-y y K#s£ 

(mmmm) *s 9 0 5 t % 7 fc Ufc t £ ORiPftT 

- binxj&^roxifeipxfeasteT-rs - 9 > zk&*8iEJet>i*< ^srt 

dSfe5 0 * VO'* y (mmmm) #9 9. 5 fc, §£jgltt#te 

Tt5i^ib5„ yy^V^yK^-^ (mmmm) fit, $ fcilf* L < 9 5 
~99%, tt)^JL<H:96~98. 5 % "C & 5 „ 

/VA^^VN^/Jfy 7°n t°lx^©T-r 9 9 9 y 9 4 y 9 ^ (II) B\ 9 2 
-9 9. 8%£>f8HlC$>5r.£flS#* LV>„ 74 9?'y9 4> s ?y9 X (I 
I) # 9 2%*jjS|T?fc5 7-f;>AtLfci:.§OB^jSTt5, HHftllB*^* 

?<3-y9 4 >7*>y?X (I I) #9 9. 8%l:it5i, SittiJSSfttSt^ 
iSfcS. 74 V 997- y 94 V s ? tr 9 x (I I ) fit, £ 5 b < fi 9 4 - 9 9. 
5 
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*^^<d^ i <DBm& turn 2 <75^^^-«m#^ y twy^^At^ 

-a*) , 1 -y'T^, 1-^^^^, 3 ^Vl^O^V- 1 x S-^T^^T^ 
-1, 1 - — 4 - ^ fMVfy- 1 , 5 -m^t^df -fe^- 1 % 1 — 
l-x-fe^-, fc*~/i^>-^ n-^3rir>\ 7!) 
/I~~<>-1£>\ cr^;/-^^ //t^/t^>\ 5—^^/1 2 — / /U^/U^yfj; 

r ±15 LfcmmmjJ (MS) % ^^7n-Wh (MFR) , gj(t v 

^y^^^yK^-^ (mmmm) , T^V^^f y^^yfy^^ (I I) & if 

UV^s n Sit©7^;VA|r 6 0 °C£(T©tI.^<£> n -^7°^ 2 ^IWS^ttffl 

Ask \,xm^xmfe1rz> c fc i>x% s c 

h/V— h^lfcr±SEA£E*»5feife.*ffiV^ % Co g swe 1 [P 
olymer Engineering Science^ 12, 64 (197 
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^ a* $t # b# ^ ga iri a§ d cd m fa — © w ia * *p m -t s . 

U± 10 0 »TT"fe5„ 

-^3t?y t^^Vy K-rS^Sc^ 4* MBS 6 2 - 1 2 1 7 0 4-j§-4^»{c!B*S£*LT 
12 8 6 9 6 0 6 #2t#tG32«i$jft,T^3 «fc 5 fc«*#(fe&*Atf-f 

tf])7v\z°u^<Dwmmt! (ms) srwao«^rifeas»* u< m^hnz> e 

*315W©~tttt#jKy t»7 ^/VAf^fi, rft feMgg^ (MS) 

V^y ^Ofc'Vy, V^#5*lig»gR;fcjK y 7"nlfuy (High Melt 
Strength-PP; £(THMS - P P i |E1") <£> P „ tfl^^^ 
l L tplZ-&m j fti&&^A LTi»lklI:*j'*i*«>fcHMS - P P ^t^Vn^ n £ iWttlnJJ 

Basel I |±i^HMS - PP ( * *{ : P F - 8 1 4 ft if ) , Boreal 

i s ttSHM S — PP (^^7*^:WB130 HMSft if) Do wltlHMS 

-pp (^-r : d 2 o i ft if) ft if as an rf bft5 0 
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g = [ n ] lb/ [ n ] i-i" 

m-e, [77] I .B^4Sil5 3 v •fe^^i-s^y^ ^:2 ^^ ;/ ^^*^^^ fc,^) ^ [77] 

*H\ M. L. McCpnnel ltictAmei ican Laborat 
ory. May, 63-75 (1978) Kl 3§3& £ *U T V ^ # fe* 

L<, i^tb<(40. 9£lTT'fc5o ^ttftfta 5 0 . 95?rgi5h HM 

fttfS3 o^Jhcotfy lfVV©»»»* (MS) 3-lOOcNOglK 
fe5ri# & ^L^ 0 (MS) 3*3 cN*itl)5^ Ufc 

^m¥^^xm<D^isym*M<tezmfo^&z*^ (ms) asioo 

cN&it5illtt^lftt5^^fe5o HMS-PPOiil* (MS) 
ft» ,i9jEF*K»4-8 0cN, ^W*K.e5~4 0cN, $ fe K J; "9 
g?S U < f* 5 ~ 2 0 cNtfeS. 

HS3&S3 O^JbO^y^nif WKllWIRSftfcV^ 1-6 OS* 
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*&&<Dm4<Dj&mK, bAs- byst& i Qsx±.(Dtfv 7n trw*»fe!fc5- 

0-5 0. *t>»* U< 1*2 0-4 5T?fcS. rtbfef*. #1J^«TIBIC^^-J: 5 

-T J; 5 jfeSPl»!S^ (MS) asi*v>, v^^5ffil#Ii3fi73^ V 7x2 evy (H i g 
h Melt Strength-PPJEtTHMS-PPiBt) klHffl*P 

s ^ /fyy M-a-^if'e^AUtJK!) -7x2 \*vis<t>mw&kfi (MS) =km<1r 
SitiaoTfS^ms. BPt», c©i54HMS-PPfcJ:!l*K# 

fi, «A.tf*iRK* (MS) j&*i*V^ v^^Sffi^MTJ^ y 7n tf (Hi 
gh Melt Strength-PP;»THMS-PPiBt) iiUffl^ 
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*fil=K /77M^4ifT?iAU , t*P^ptfvyo*iKA (MS) =i>Bf< 
t5it tiotfti rt/iSt^So 4HMS - P P C t K 

*3§^©fg 3 <D1&W>&> £TFM 4 <D1&M\Z33\,^X , X«ijB6# # JJ 17° n t' 1/ y 7 /f 
/V-M^V^S^ y 7°n tVy©^^ h -7XJ - W h (MFR) fi x SJIft©^,^ 
1-3 0 g/1 0^©gifcfe5tt^^^LV^ o h (M 

F R ) iPlg/l 0^*itfe5i, »»#ffl«PK:atJEEas_h#Lfc!?, ffttsmW 

(MFR) 3&S 3 0 g/'l 0 fc % W/l'AOff^.iaE^^S < 

fc 5 fc 5. ^;^7n-Wf (MFR) fi > £t) 

&4l<lil~2 0g/10^T*S)5. 



/V-MC^V^S/tfy 7°p t> XDs* y -y K^ - ^ (mmmm) [S, 9 0 ~ 9 9 . 

5 £ t i5S if* L < , 9 4 - 9 9. 5%"Cfe'5>Cli:aSj; 9 * L I/ 1 * „ 

~1*9> V^ls? -y (mmmm) fit % t°p if vy[cfe(t57^ y^^f 

y^Oir#:«|3ftSrli:«8Sifci-*ft**T?*>So ^y^y^yW (mmmm) £ 
9 0 - 9 9. 5 %tt5ifC, ^-feSr^tt^ti. W^S, Pl'Jtt, iSStt, B 

=»— -r j y 95*— h;tax)fc£©:7^4'.k;biixxgfc*5v , »-c, 
m^^—nkM^i'B^^-r^y 4 /vA^stt?. r tas-e.# s 0 * y^<>-^ $> 

(mmmm) # 9 0 5 i , 7 -f ^ A fc U i * ©J8f3S{gT L , ^JtX^ 

^SfcS 0 ^y^V^y W (mmmm) #'9 9. 5 % £2£ X. 5 t „ 35WBM£aS{ft 
£ taSfcSo *V<V9y Y9l^ (mmmm) S fe{C0* L< {4 9 5 

-9 9%, f i^*L<tt9 6-9 8. 5%t?ife5 0 

^S^tfao^jftjteitffMoJgtRfcSsv^-c, x#2E## j; 7°pt 1 i'y7^ 

/V-McHIV^tK y 7n t°I^ycDT-l' V 9 9 *f- y 9 4 yf^7^ (II) f4> 92 
— 9 9. 8 %©^Hfcfe5 C t aS0* UV^o T 4 V 9 93-y9 4 is? y9 * (I 
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^f^^fyr?^^ (II) ^99. 8°/o^Ii2^ ttKteasM<fb-*-5*§£- 

3 o T4V99°f-y94 ls*f y 9 * (I I ) i5 L- < « 9 4 ~ 9 9. 

§n ©jg 3 vmrnts & urn 4 ©t&ub© - ^y/pt>^7^ ;va fc 

-a-) „ l-^xv-, 3 -y ^/v^v-^v- 1 , 3 - ^f/v7fy 

— 1, 1 - — ^irv, 4 - y ^-/v-O-t^ v- 1 , 5 — rc^/v^^-fev- 1 , 1 — 
t^rv^ l-^irv, 1 — K^i? >^ a -^^-fe 7!) 

±IBLfc h/v- h^it, ^lfe?S^ (MS) , ^/H7.n-KF (M 
FR) , g^g, yy^V^yK^-^ (mmmm) % 7^f 7^^f y^-f yfy^ 
^ (II) 1£2<DiRV ~?vl t°ix^co#t4te«, »«tW©jBK»^-y T^J^-Cill^ 
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v> 5 -prfi^*** 5 »»»» k ^tBKi-r 5 

9%£JLki: Lfc**«San (BIT, zK*t*-f-fc^*>S) 

(Tg) ^ 7 o«cei-h"C**«ip*9 9%^-h©^y s^w© 
tr^v, s?^yf s^v-fev. tv'^v, y^^> ^utryw, 

5VHf*l^ iMf^V, hP^V'A ^t*^, f^V^ 
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<fc t) ? 7 1 /v-<>-afJi|0^pfiSr'a-^ii--c o . 1 ~ 3 0 fi4%-r?fe5 C i: ^s^f^ uv> 0 

4 Lt(4, m*.t£ *y**ttK "3i^=r (?^^:E 5 3 0 0 ^> 

if) , ^JIHk^xmtfcM "TsU^ls" (?^^:P-125fti!) 

P7ti^i'y7^VA|i, />&< t *>ftmK:&MMmm&10lt}& - 4: tcj; D . if 

fc mk^m-m <D^mm ^nt^^y mm t ?kM'\i. <o mmwm t 
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V-7^/l^, ^7^;^, 2, 6 -1-7ir TWls&t^ h V 

^— t7 !i 2 , 2 -3?y f;v^;v?-/va, Tif^-f^gl, — su 

^ N ?W yf, ✓f^a^gfe^ l , 3 n-O-^ /Vtf^m., 1,2-*/ 

9 n^3<- ir-^^^/V/K^^, 1 , 4 — v-^ n^^fy^^yl/^V^, 1,4—^7 
= 4,4' -*^«/5fcA*», 2, 5 Uls&XA' 

^jjrn— /v, i , 4 1/3?;*-— 3^^ V > ^ V a — A\ hJJ^c^W^^y 

a— ynfc E(DmifcWk7 y A\ 1 , 4 n^-^f Vv 5 ^ ^ y — i£<D^m 

^Ky ym - h i ltij, ^^t^ ^ui^-f y^r^— k 3^7*-^ 

y * l^SM y v"T^ — K FDvy^yvr^-b, -fy^ny^yy/^. 
-f, fh9^f n'^'f yyr^-f, ^yy vy-7^yy7^-F v 

y 3>T^ — K b V !^>-3>-f yyj^- b t h y ^ — jvyu;*l/(DtfM 

^^-y-y^ yvr^- h t h y y ^p-;vx^ v<d#ap^^ if 

xfl^y^!)3";K »;s.f vy^pa-A', /ntVy^P 1,4-7 
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WK7V" : AP-4 0 F&if) * if asjprf fe tt«o 

Jb $ 1*r 5 ft fc: , ftffl(c>dc#&0^tt!gft!l£ U, N-^f;vt'nU cn^ 
/u-fe n y;i/7*7tf - K e^y f;v*;VA7? K<£>4>&< Hi a^_h^^AP-T 

1*1 JbS* 3 < bv> 0 gs7JP»te, ^tfy rc^^/v^ v?z/%kfflm 1 

0 0 mftaSfcM L 1 ~ 1 5 fiStB asfijlW<0 3ljfc '14*5 J: rJ**ftJ5flsWJh©^d»fe*F 

iBS6 3 - 1 5 8 1 6 ■^ffU #HB£63-256651 #^r$R, *&mW- 5 - 1 

5 2 i 5 9#^*o*8te^ajfctffe*L5 0 Igitt^Ht, ^yi/7^- fai-fk 

^r^Tjn-f-S £ i &mif b*i/5 0 Cttb^^^Ji^-hS&O/Ky x^r;i^7 ^«fJ3S 
^llt, *® tMIili ©g§#tt«r*ft* fc©-e&s 0 

SMSSyt b-rj^s-r y <xr^- bmit&mt its, w*.wrWKbfc, fyv 
xy^^yy/^-f, ^vwy^yy7^-f, t7^y-^ym- 
K ^t^fi/y^y^-h, -r y * n y s/T*— h ft if 

*7c, g&^Ji: b T /B V 1 * 5 aitf dp- S/JMb UTtt, 0!!x.ff, ^7*7- 

/VA(D-^^y S/S*/Wn~ 7^*3 it^^O^- y rf-^r — % zkSt-ffc If * 7 ^ J — /V A <£> 
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r & tr y k ^ ^ y y- ^ /v =c - t >v tt if & m * * *v s a* , £.ftbK:P£5££;ft,jfev>. 

1 ~ 6 ©r/ua— /vSTf+AKB^S-^fcr 5 y#fJ3g, — ^ u-y^T 

^^m*^ »7j<^tt^y x^f/^ y* ^3R«rj»i7k*tt*ai»5W©a 

-g-ifejlFJi 0 01tlil^ll~l 5 1ta^iI„ B ntt^±^ J:t^M2kttS-ft:B&ih- 

^^y», -^^y^, ^^f^pya, ^^^i, ?a>9— jv-m^ ^a^vh^ 

t7 U y|, 2,2--y^f;^;^-;Vi, 7^7^yi, y-^~ "^W 
yl, Y^3yi N i, 3 - n.Ky^ yi^A/Ky^, 
yi?^/l^#y^, 1 , 4 a-^^r-y-V^^/W^^^, 1 , 4 —T7 9— 

i^^-yg?. 4,4' '>5fcA*», 2, 5 9 u^A/utffyifcjfci? 

£JiV>5 C t as-C# 5 0 

*y*K' (^y7°£ : PTS^if) j&af^*tf IbtlZ. 
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y#, r^$-*% ^k^/v^^a, sn^y^A, ih^^^a. ^^ffiia, 

Sfc*&RSf±, < t ^JtffiJ- 0 . 0 5 ~ 2\u mCQj?£ ^tbS ^ 

t^&isLv^ mfcrnm^o. o 5 nm^.'om^tmmt<D-mmmmitLxm 

*fc N tlltSItW^fMli, 0. 6N / c mji!,J:#&f LV\ ftH 

J&n<n-$kMWtfy 7o t'ky7^;VA©^;tI^t$ (Ra) ^9&V^ 
•14, HttJtt, y ^^^^ih&com^^fe, 0. 01~0. 5 M m^^^b<, 

iOSSKttO. 02~0. 2 mdiT^So tp<bm¥ L &)m.& (Ra) ^0. 0 2 

tfSfc^ *£>j&MF*&*&& (Ra) #0. 2^m^ii5tftli, &JM*Jf £r 
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^/vAtitfflv^g^ i©m Wh2<Dmm, m^^m^^n 

»^y ^«y t^-A** y ft^, sMRsi*y ^i^b* 

5 ~ 5 n m&i&'k UVn 0 
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^«flM 1 0 OMt&ic^fLT, 0. 3 ***5«±SSJp*ix-CV^5 - U< , 

iOliKliO. 4~l. 5S*SP©«5fflt?fcS„- *fcfflf«KihjSpji:?f^Jo^ 
W-Sg>bD*W:0. 5-2. 0JI*«B^#«R»Jhttfc»Dtt©jj5T?J: D LV\ 

mw # v -f * tr ^ ^ 7 w ^ ^ ic wt *t o <© fc » & ± * iz^m 

S^T/w 5=7^, #*v^. h „ ^;v^ N ^W, 3£lg±, 
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UV^o ^JettS^O. 5 M m^t t ft f !) tt^K ^ 5 i ^ # ^ ^ 6 M miri£g 

5 r. t & h 5 o 

r. b< s i^^Kfto. o5it%~o. 2 a* 

ft 2, 6 - v 1 -^ 3 --73-As- 4 f;U7 rc / -/V (BHT) ftifilrO. 5fi 
m.%UT, WtihV3±mt LTft^ h 7 (^^UV- (3, 5-^-^3- 

zf^Jls- 4 -✓W Knt^fV-^^ Kni/yf^ - f>) ) V (I r g a n o 

x 10 10) ftifSrO. 5SS%^T<^f5H-em*PL-C%iV\ 

MWtf}) t°d tr w7-r/V'A©^*< t>Jtffii-fti:lHLfc.^©iift{<::^T 
^pyf?$*-Ht#4, 3te2Rtt#> MXfei , SI 
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^^/VA^®OMtb5S^^ 3 5 mN/mjillitS ^ t SlliJft, g?3SM£ % W 

tis 0 2 o tfeiMisfo#it^f^ i tttt, mm, g.m> Mm#x, 

y 7°ntf W>7^;l/iv©2 5°CT©ft^[&l©ty^$ (Y (MD) ) ft, 2. 
5GP a£l±T^5ri#|ftLV\ 2 5tt©Y (MD) & 2 . 5 G P a *i 

5 0 2 5 °CX<D^:m^^}(D^>^m (Y (MD) ) Mc, ^H^ffil h Wiit L 

•c*i#^-f^#5go^K7AfiS, (?aap, , m 

V^#y T'at^yc^fat (mmmm. I I t£ if fcMlfc) , MW&\z nJMfc3) 

%k%M?m&^-o zmtom<Dn<€rmf£ if m £ 9 $u^-rs r. t a*-?*, *^Bjo#ts 

^^riRlO-Y^^^ (Y (MD) ) tt, J: «3 # * U< J4 2 . 7GPa«±, & fc 

P7'nifi,y7^;^©8 Ott©^?^|^©t^^$ (Y (MD) ) 0. 
4GP aK±tfc5Ci^^tLV\ 8O°Ct0^^1OtV^$ (Y (M 
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D) ) #0. 4G'Pa**-?fe5i, 7 j ;v a Anil* K:£t3R2jteas^+# t ft 5 

rt35S*>S„ 8 0tT?©fi^|R|Oty^ ( Y (MD) ) fit, »jBHfcHB^fe?&' 
if) N ffiVN^^y 7°n t>ycoe B ltt (mmmm, I I ft E fc*j-JE&) „ M#B#fc 

■CT?©*^*^©^'^^* (Y (MD) ) W\ £ 9 L < fi±0 . 5GPagli, 
£ fetC^fi; L< 0 . 6GPaKl?*)5, 

^^m<Dmi <Dmm, m 2 comm. <Dmm^xx^m4<Dmm<D~mmw^ 

F7 , Btvy7^;^tt > ^^^ipjcD^rV^^ (Y (MD) ) t tt*iRi©V ^ 
* (Y (TD) ) t£?)*$tL5mffi 

m = Y (MD) / (Y (MD) +Y (TD) ) 
as 2 5 °Ci;::^T 0 . 4 — 0. 7 (DfSHlC 6 r L vn 0 i:t% mfitfi 

>9 N mfltt>0. 5C7-f^Att, (B*lftlCJt|SEbTS^*lRl©PWtti5SllSV'* 0 mitt 
a*0. 4~0. 7 <5 £L N ffl'l*!: 7 .x Lfc^&lviJIIicollv^^^'/v 

A tt5 £ i: 5o 2 5t;-C©mtt^0. 4 t?fc S t N ig^fRl fcJfcK U 

<J&V^ 0 mftt^o. 7*jfi*.« t % *^|^KlJt«L-C«*|ft©P|iJtt3iSiFU<te 

Mt£i?) , fflV^S#y^^t''^y©i B a H tt (mmmm, I I „ M#B#{- 

"C £1*5 it 5 mlfift, £?*L<J40. 42~0. 68. ^ bt&4L<i40. 44 
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~ 0 . 65, ftlflKftO. 4 6~0. 6 2 ©fgffl© & <DX"h 5 „ * fc, 8 
0 T^c&v^^, llrltl^mlil:^, o. 4~0. 7 O $S H £ #t i" i t tfs#£ Lv>„ 

mWtfV / Pt>y7^^A©2 5 °C-C©^^^-|r]CD F 2ffitt, 40MPa»± 
tfcSri #3* LV^ ::t\ S^ftCDF 2mt fi % ^R^fa : 15cm, 
B^ft : 1 cm(Dt^X-e|0?) Wbfe«»Sr % SI5 Omm, 51 ?g «C> 3 0 0 

3^fa<0F 2«3» 4 OMP a ?feiiHn? *> 5 £ PPJS!lB#fc {4 t? y fr, V 5* — b B# 

^ftfaVF 2<fitte, <fc L<J2 4 5MPa £/. _h 5 „ 

«Soil©M, |2©il, *3©»tB33J;U s »4©Jg|Roz:*li3aE#»K 
U^°T3fc: o l/>-7^/V^092 5 < Ct?©ft#^"lRl©F 5#:f*, 5 OMPa£(±1?fe5 
r Ll^ 0 iit\ ^^^IrIOF 5teifi % S^ft : 15cm, 

: 1 c m©N X-C-gO <0 ft UfcK^^, 15 5 0mm, 31 «3 5£& 3 0 0 mm/ 
3&"T?#38UfcB©#flE 5 %©f^Ft^:5N-&^d^jS^X'feSo 2 5 "CC^^^Ir] 
OF5ia560MPa**T?3[»5i, SlflJNPK: tt bT y ff*l> 7 5^-M^ftl4 
7^MO#tf, ^ - 3d5jt*^**Ufc7 t bfc^-a-fcf^^fij 

ftO F 5 ffite, J; 9 0*U< fi5 5MP a£l±-efc5, 

V -fn J AsJ*<D 1 2 0°C-e<D^^^[^(D^IlXli^^, 5 %KTTl)5; 

fcj&*#*LV\, 1 2 0°C-COS^^[^C»^l|Xli^^ 5 fc, PP^'J, 7? 

AOMftif) , JEV^Sstf V -fn tf (mmmm, I I ft if fcStJfr) , 
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if ©iPI^ic?lt^#i)D bfc(^(^>7^ /wA^^li^^:^ < ft »? s Jgt&tf^> 
-TtL, b:foA 0 ft if Oim^&£S!£2-t-5 * t 3 o l 20tt©S¥*[6]i 

ft if) x ffl^53t?yynt>y©iltt (mmmm. I I ft if Klft-JES) . MfM 

Jg^o^^ftfrftv^BT^M^ftS^^ • J:vn 0 J: 

* b< 1 2 0°C-eoS^^fR] ir*I^fB]O^JjXM^^^P« 6 %^Tt'fe5o 
*1P|©^10M, i?2©?M, 3 1*6*5 itfl4 CO^IS(0-W®f*^ 
y -fxi t»7 ^r^A(7)7j<^^;^S^^f4, 1. 5g/mVd/0. lmmKTX* 
&5 ^ bVb 7k^^^ii*^l. 5 g/m'/d/O. lmm^ltSi, 



l£*ftif). , m^&tfy -fn t°U^<D$i£km (mmmm, I I ft if f^Jfr) , 2£ 

*^P^^#"te«riSft^ftv>|gffi-cjga:SMftM^#^ M W * 51 ^ -T tt « i v ^ 

iO&tKtt, 1. 2g/m'/d/0. 1 mni£ITtfc5o 
ffi7-f :/ y tts S^PflTJH^^ (AFM) tc i5 7-f;^©^II^|cfe 
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I«i (AFM) SrJflv>T 5 UMB&SrfxofcB&t^ WkftfcWMfe^TfcifH^Glfc. 
¥?T& 2 ffl£iii!-r3*l4 0 n m^_hCQ|^7 -f zf 9 1 #£t_hfB&T # 57-f 

^©7^^Atffit*5v^T, is^iRUcspfT* 2ia*ii®i-5 0 &*u<ri— aas 

g#7j [rHC^T^ 5 m m^fl ©7 >f ASSESS V<»-C\ i 9 b< {4 — ffld^^ 
^iRlfcSFfT* 1 0 /z m^©7 wWA^ffiKi&V^. (R^iRMcspff 2 3a&»5!'*" 

y7"ptVy7^;i/A^ft5S7^7 , y;HJ, — HZ***^ falcspfrfc 1 Mm 
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7 4 A'-&<Dtft&tl&&*&'t-& Z.t&$>5 0 
^?£W<dM 1 ©7g*B, M2<D1&1R > m 3 ©^1133 it^l4 ©j^«©-tt3BS#* 

ft^TOft 10m m^|©:7^ /VA*ffilC£>V^ 1 *K±#ftf5I ^S^f^ b 

<, J: «5&* b< ri2#E*Jb. $ biz. «t 19 L < {4 3*mJb 1 0*KTtfc5„ 

y tr v^-^^^A^^-rs^^^ :/y ^otR«t», — 7&&-fk¥&fa\£W-fTtt: 

*3§^©lg 1 ©ff2IS> jg2©?f;?«g, H 3 O^tt^S «fO«» 4 ©Jg«B© 

*uvn 0 ::t\ j^^^r^y A^<omkt±, m*ftti®1kfSt (afm) ) icioft 

-7 4 -fV /KO«©sp«9«"t?S>5. ft*5> .tfea-J&»*bb*:IE:7-f :/y A'Otttt. 

y y /U©fidS4 0 nm5te?»T?4>3 fc . 7 ^ >U A ^S#7J[r] # f«friD tS fotcWf 

-8% M^j zfy /fa*se»b"*»-*-v^fc N €^7jft©-^^¥rt s ^+£-£ ft 0 > & 



28 



WO 02/092671 



PCT/JP02/04466 



U/KOtitt, £?l£L< fi5 0 nmKl 5 0 0 nm&T, <fc 5&*L< Ii5 5nm 
2 0 0 n m^Tv f^SKBeOn m^_h 2 0 0 nmKTt'fe5 0 >fc$8 
SOf f?2<Z)^tk m 3 <Dmmte it/14 y 

-Y^y /V7^bi)>12 0 n mf^^/I^V^ g 7 y ^ b^ft 

So 

(1) 

log (MS) >-0. 611og (MF R) + 0 . 82 (1) 

&mtz^-tfV Zfu K'Uls&^tftfy 7°a ItilBS: (2) 

log (MS) >-0. 611og (MFR) + 0. 52 (2) 

fev^/u^^ttNig© iaKJiSra^L.fc»J»Sri¥a«»!:*j|&UT 2 0 0 - 2 9 0 
£P£1 K7AtDt^tt2 0~ 1 0 0°Ci ^•Y/VA^^g^^^rH-fk^^S r # 
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4. 5~5. 5fe<Dmm-?h v > t^^mmtmm 

3*Afc if o*^*»ba[M3ijfciaflE*fl=Sr»3ei-*trf J; < , 12 0-15 o°ct" 

l:*a[3!tmA*#«r»3ei-*bri j; < N 1 5 0 ~ 1 s ott^sitwt uv^ 0 

«H:£l*McS£# LfcO*>, * ktettjfrfaR: 1 %W±^?fe^§r#x.oo 150-1 

$jxja\ mrfla* ( 1 ) 

log (MS) >-0. 6 1 1 o g (MFR) + 0. 82 (1) 

^ifct^y7 s pt>y^ttf7KF7'nfc>y, tulHS: (2) 

log (MS) >-0. 6 1 1 o g (MFR) + 0. 5 2 (2) 
^Ifc t?K !) 7" o t° v y ^ t tf * !) ^ o fc° v > t s ttffB f >-tb^ 
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3 0 Sl±<D7ii V 7"n t° u ^ £ ^ tf *X y/at>yfc5 v^teit^^lS h/v- b ^^b*s i 
&n 3 ©^^#JSgSr^#.L, Ctib^B'J^O^ttjm^^bT 200-2 90 °C 

©MSf£2 0- 1 0 0°Ci ^-Y^ASr^^^M^H^^^S CI 
_r©*®#il7 ^ 12 0—15 0 °CcOM^t*0^ ^T^ft f£ 6 

^Jz^®# u ^Tr^^-^Mf-^Ab i 5 o - i 8 o °c-ei|ig?j i*hc i 

omSATlzMW bfc^, 15O~18 0°Ct*llfelL, ^*p-T5 0 

^fesv^^sif &-5v^^#* tiion^fit ^ p-^^cm^a-r 

^*!5, ^II*fflr#l##yynt'wy7^;uistt5o 

*fc, ^f)l^^/<y7tt^Ifefc7^/^if5^Kfi, -tfH^#3SJi 
7^^ASr 1 2 0 - 1 5 0°C©^K:ML, S^fRltC 6{f LfcfK 

0-180 °C-eif>s7J|t]fc: 1 Of^Tf-jffif* LfcgK 1 5 0 - 1 8 0 o c-e5MM 

3PtMfeit5 0 msmt ixt- b ^-/vis^M L7t^-a- 



5 o 
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iOitl'ffl^5#ii UTtt, Al, Zn,Mg, Sn, S i ft if 
»*LV>35S N Ti, In, Cr, Ni, Cu, Pb, F e £ fcffiJST?* 3. 
ixe>i©^*B:-t©*6*i8S 9 9 %m_t, StL<S99. 5 %m-b©*fc*IU nyK 
Jffc, *-7lsyb$t. — #tfe<5 iMi/wy tff©7g;ffei;:j&[JI Life Lv*. 

^JRS*S©ff $ tt 1 0 n m«l"!?*5: fc ds***^"^^ P rtttlfe-JSmi- 

^^^Bfe-fbT/V^ = ^AJB|©4i-a-f4, 1 0- 4 T o r r J^T©i«^O^S^ 
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mmmzit, mmm&ttvt-i-Zo &mn4bto<DM*m<om£t&i o~5 o.nm© 

«Sffl##* b< , $ £>te£f *.L< tt 1 0 ~ 3 0 nmC0fg|ffll?fc5 0 
ifi*#3e<flsl^ 3fcfe3ja*tt:&£ L < r± 7 0 ~ 9 0 %©$5ffiT?fc5„ 3tejSfe3®iB^ 

&mmmm&£xt&mmfc®Mmmk<Dmm&mt*, o. 6N/om«±wt 

U< N 0. 8 N/ c m£JlJi*S* bKjS?* »#!S[ftAS±|B$6H*»|Tf *> 5 

» * L< W: 1 g/nf/ dKTT'fc «9 . iill$^2 0 0ml/nf/d/ 
MP a UlilOOml /mV d /MP a T'feSri: ^.a-MSI t 

W b 77*;i/Sr#it5 r t ^T' t 5, t£5£o*K JJ 7°p tr is-y? j ;^J* Kit 
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m^^y^V /witts H^ffS!7JlS|&S£ (AFM) fcj;57^;wA©tffiIi(c:fe 
^Til^l£;ft<5. ;E^;^K:IBftLfc:7^:/y/i^^5o I^TVT'y/Wi, Wx! 

t&ttoitv, s^nufcj:5ft^T?*5fcofc*tf. & is? 

(AFM) 5 mm^Sr^T ofc^ic, #btbfc(ij^^-C(c*I^[B]fc 

¥fxft 2 0 n ni^Ji<75iS7 j ~f V 1 *£k±WL&-<?% 57^ 

/past, i7^7yA«t57^/^^it5. wty^-fVA'ti. 

«\ aadSS^^T^mspfT ft 1 /z m^07^;VASffit^^T, 1 ^W-h^^Ttb 
<tt2*J^±, ±«J»*b< ttS*K±l 0*&T"C*>5. --7?, ^3>^tLL 
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l*«±^t5^t^*L<, <fc *>& * b< f± 2;£^_L V £ bfc J: <? L 
< 14 3 *J^± 1 0*UIT"C&5, 

*^0J<D|| 5 oilozii#^!J 7o t° uv7 -r ^ J^ifi^-t j -fv /V 
©lit, /vA©^#^ri^oirv^^Sri*5< bX^5S7a«r#^-i-S i vn 

(AFM) tc J: 9 JRfcSjJxfcHrtttEfcVT, W^iftlc^Pfr* 2 SaoiHlce^ifcR: 
¥fffcEi»«rmft#4*HW£*i<5 «t 7 Ki^WRflc 3 #91 £ N rixfe 3 ;£ © Els K 

©<i Ht H:£ fa Ki^fx Htm KifB o T £:T <£;&#2p;fr L <£> til Sr-g-fh U X It SO 
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t'Vy7^;VA^ft5f7^^y /P©«f±, 0* U< W:5 0 nm£(_h5 0 0 n 
m£(T, =fc Kli55 nm£(l2 5 0 nm^T, ,*%£f*L< f± 6 0 n m 

JiSBbfci^7-f y y /ua^feft 2 0 nmtff&©*fl^ifHB!|fc©:7-f 7!)«f IX 
* b< , :©i5 fc*ifc T^f l:I©fo57^kAtf 

mmmt) (ms) asffiv^ v^^sftMi^Tj^y tr v> (hms-pp) 

J:|3HMS-PP|j:, 2 3 0°C-Cil!l^brcfc tC0^®3S7J (MS) 
n — W h (MFR) T!S5£ 

log (MS) > - 0. . 6 1 1 o g (MFR) + 0. 82 

2 3 CC-^aiJtUfct to^SieiTj (MS) I#iil^;vf 

5m/^©a*T?§l#a5ISOllASra!l&U,' *»3R* (MS) b Lfc D ¥&W\ 
c NT*(b5 0 

2 3 o"CT?ajfeUfci: %(D*>\s ^7Q- W V (MFR) bti, J IS 
K 6 7 5 8 t^ot 2 . 16kg <DffiMTT?fflfe£ tilt * J>\s h7n-M h 
(MFR) X*h<0, 0^tfe5, 
Irfefc, _hfSHMS - P P fi, f Vjfc# 3 0&Jb-Cfe5 £ *5#* LV^ 

olymer Engineering Science^ 1 2, 64 (197 

2) ] fcftot«S*ffofc, ££-ev^ hA— h ^&<t ^jgcKafe-eiaflKL 
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iriaHMs - p p <d wv— h ^ws» N — iKv^(3 if/aF * 

9 i»iH43WjSfl5bfc 5 , SB^^XWbt5t^^fc§ 0 _h!BH 

MS — P P © — h V it; N =fc 9 £P 1£ L < }4 3 5&_h, ^ f, L < ii4 0 

10 0 KTT'feS. 

^^gpjcDfjl 5 O^isco-|4^#^y 7°c3 t>y7^U|i, _hf2©<fc 5 &HM 
S -P P Sr^-tf r. fc ± 19 % eFLfflo?*S!-«3g2fe-«i3g#«fet!:*5VN-r, CUStB 

t^^-tS. fipt>, ±KHMS-P P3as«3ffi#B#©«6ESi3fe*(oej6ri^^©SS 

_hfBOJ: 5 4HMS-P P frmztel*. mft^ML)&ft$:g>< -^trtffy /ctfw 
K-TS^Ss, ^te*5tSr^o*y rf-r-^sKy — Sr ^ U > Kt5* 
8s* #|MBg6 2 - 1 2 1 7 0 4-^^|6(ClB«fe^tLXVN6 J: 5 Kutfy bTV^ 
■?- [ t , te*i^^(!S#3SSr*Ai- Strife, fc 5 VM2#fFlg 2 8 6 9 6 0 6 -^fjUcffi 

^^m<Dm 5 <z> ?£fli # # y ^Biri/y7-f^ctt, ±ib<z> 5 y 

fvy^tlcSi^t^^Att^il^^iSfetHMS - P P ^JiV^S 
C £ as*K:»* bi^ 0 fii^^^iA L-C*»!R^Srl*ftfc-HMS - P P coJ.fr 
#!J£ bTfi, B a s e 1 1 ftgHMS - P P ( * ^ : P F - 8 1 4 * if) , 
Boreal is ttlHMS-P P (?4zf& : WB 1 3 OHMS* if) „ D o 
wftgHMS-PP : D 2 0 1 i£ if) 1£ g&m if h *b 5 „ 

g = [ 17 ] LB/ [ 77 ] Lin 

- Cr,] LB»:*il^«tSr5fir-r5*y T'n bTu^cog^-fi^X'fct) . . [77] 
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itt, M. L.McConnelHCtoTAmerican Laborat 
o r y , M a y , 63-75 (1978) l£5§* $ § >£8u -fft:b*>ffi£ 

PCMJItg^ 0. 9 5KTT"fc5iH^SL<, J; <9 U< « 0 . 9 

PO^SI^ (MS) f±, 3~10 0cN©iI(a5CH^iL^ o &Bk3S 
tl (MS) *5 3cN*it?fc5^ 7>(A'A £ Vtc t *<Olts&-)5no>- 3 r>m-» 
TF-k-frk t£Z>Wr&&3b&o ^Mmtl (MS) IMS 4f*^^|^©-Y >^^f± 

i*K &5fflfatt:fc5as. a&Sfe5S;*f (MS) ^100 cN^^xSiUlfe^Ilb 
■f-'5 4*^^fc5 0 i^4L<B4~80cN ( $ ic^S L< tt 5 ~ 4 0 c N, 
£ 6> J: «9 0* L < i± 5 ~ 2 0 cNT'fcS, 

^ic-g-^fbSHMs - p p ^\cmm^ti^^^^ i~6oit%t 

^X7^i^Siftt5^|,5 o £ L< f3 2 ~5 OS 

^tt % 2 3 0tT?aitLfcitO}g»3IA (MS) ^y^7n-Wf (M 
FR) ©H««sft^:Sr»fc-f t Lv^ 

log (MS) >-0. 6 1 1 o g (MFR) + 0. 5 2 
*3BWl!i«^-t-** y 7°o fcf WW\ £9£f]£L<», tib©^ 

log (MS) > - 0 . 6 1 1 o g (MFR) + 0. 56 
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log (MS) >-0. 6.1 log (M F R ) • + 0 . 6 2 

zmtc-tz t uv> 0 Mxfi'jiisHMs - p p (DmmAzmM-r 

TIB 5^ 

log (MS) >- 0 . 6 1 1 o g (MF R) + 0 . 52 
SrJStfci-jKy tru^H:, fJtff, ^MHS^J (MS) tfSifSV^ vn^^s^^m 
y 7"o t°lx^ (High Melt Strength-PP; KTHM 
S-PPtiH-f) i311#y 7°r t° uis&m^^fz. K) , ^/K!/7*Bt>yo± 

©BSHaS;*? (MS) Sr?g< -T5 £ (c ioT#5 - £ «St?# 5 q SP*>, i © J; 5 
ftt, h/u— f vltds l 6 £tJh-r?*> 5 n t ^s^F* bv*„ 

*jh©I5c#iozMjK!) yn tri^^7-f ^Ajcfflvs^y :t°b trv 

fo(^^t< tt2 0~5 0, *t>^fS U< fi 2 0 ~4 5 ©|5HOt>©T?*>5o - 

_t|S L7t J; 5 4 hA"- h ^Jfctfs 1 6 J^JhcoxKy /n tfi/yii, h/u— h 

Vtb^ 3 0 jy._hODHMS - P P t ?H^# y fc a vy^Mtfc 9 > #Lffitf? y ^ 

y7 B Pt>y«MSl:^<t5iilcJ:oT / #5ri^-e§5„ gp*> % 
4HMS- P P K J: D «3B£#B*OlKiBlft*S*©B*rSF^OSBB5llSr*IiftlIi-5 r. t 

yo^;kh7n-W h (MFR) ft, 3KJKtt©«^^fe l~30g/l Oft<D 
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ISBfCfcS £ LV^ 0 ^;Vh7a-V^ b (MFR) iU g/1 0^*i 

ifOlHjB^as^C5it'fr^*>5„ ^;i/h7P-l/-f h (MFR) # 3 0 g / 1 0 

I-g-^feSo ^;Uh7n-l/^ h (MFR) W\ J: D£P^L<J3:1~2 0 g/l 

5 <£>7gffi<Z)-#Si#stf!/ 37° C2 tr° 1/ ^ 7 -f /V A |cf § y / 
y©/y^y^-y (mmmm) tt % 9 0~9 9. 5 % T? & -5 £ £ ^ ^ 

<^ 9 4~9 9. 5 %-e&s n £ a* £ 9 uv^ 0 r. ^-x?y y^v* y 

(mmmm) t r* „ ^D^nkVyicjolt^T-f y^^f y^OiMS^ilt 
Sifc-rSt&tl-efeSo y y^<>^ 5/ (mmmm) ' * 9 0 ~9 9 . 5 % t i" 

SUS* 7 5 — hAnxfr 1£<D7 j ;wAj)DiiSi^VNT, Kv^X&jtinxttSr^fri- 
57-fM^lfttRH5-Ct5, ^y^V^y W (mmmm) ^9 0% 

K5>* (mmmm) #99. 5%^ii5h MKtt^ffiT-*- -5 £ t # *> 5 0 y 
y^V^y (mmmm) ti > X V j& £ L < fi 9 5 ~ 9 9 % , $ & * L 

< 9 6 ~ 9 8 . 5 %<Z>iaia(£>%<DT?fe3o 

y®7^y^^f j/^^yf (ii) wt, 9 2 - 9 9. 8 %ofsig{e:fe3 

£fc#0*LV\, T-f V9 93-y fJlsf-y 9* (II) # 9 2 5 i % 

y^^Aiifctt <£>J§f # 5i l6T"f" Z> > < 45, BfrfflttasffiTI"* . 

t£i£<Dmm&&±'CZZ. b as*>5„ tfcT^y^^fyMyry^ (II) 
#99. 8%^rgi5i, »«tt^»fl5i"5#'fr^abS. T^y^t^My 
Ty^^ (II) fi, J: «9 U<«94~99. 5 %-efe S, 
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Wtfy-fu Vi^7^/VASr »I3ti- SIRICA Cfe/R 7 -fyVA-^, f©7^;WA|: 

tynt^ywfii^^b/ji^ ^mm<D @ i&Srtiftifoft^f&iffl-T:^ ftt©^ 
ttfti^**©j^*#^^#a-a-stLfea:'6-*-es>o"ct J;v^u^ ^u^- 
rc^u^, 7*Dt>y K4fc , 1 l — ^ 

5 -o-^/V^drir 1 % 1 - t^T i-y*±y, 1 

c:t, -hisufc^ y t° v^(D#-i4jg: (*gj»§g;*j (ms) , ^h7n- 

(MFR) , h^—h^it, glB\ ty^lsf-y. h'ftm (mmmm) % T 
^"f-y?*9#<?y 24 l/<f?9* (II) ) It, H Iff GO 

1 3 0 °CX* 2 mmSX±MQ&MVfr% <D & > ^ /U h L•rffiV^-CflJ 
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^ n ^S, XsVifr fc fe^fhb <Dm$.fct£ Zfr h ft -5 jSttS*^ * ft 

nhxc^ mmm^mn&DK^^^^mmmoy^y ^m^^u.m (sir, r s 

tmirzk&&%) tt, 6 CC^Ji-c&S i ^7X^M (t 

r/vtf^y, iMf^^, hUix^w, tfif-jtfw, e^v^^v^ u-^^wv. 
/uMtnM-g-, 7jcfSSr^*ti -t© ******* 9 o %£ijh £ -f 5 * U < , 

t < 9 %Sk±hiT5lD&ffr"k W\ ft^-Ct>, 7k$Sj3 - V % jfc^fl-*? 

£ t^/u^^ttJKoaSin* T 0 . 1 ~ 3 0ffi*%-?&5 Lvn q 
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ft*s, $§MJi: LTffittS^ttts^ttMfe «£ tf/sfctt^^-^WJiBS: 

OOVU — X* if) , t^A7^? #/l<4±§£ y 7* n V (^^7"^ : P - 1 
2 5% if) , %)WihmT.m^±m "T)\s^l/" {?<<-7%x ■ P- 1 2 5 ft if ) ft if 

^^m<Dm 5 ©j^j8©~«i3a6#3iK y t*d t^y7^ ^ft < t t>>t®(- 

# £ 3- ^-T^/Ht: Lfctf y ^^-^/i^tK y sf-— a- t tK y >f y ^r^— K Sfc&Bfc 
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WW 4 $ =» yt, 1 , 3 cz-<;/* l,2-f*n 

A-gfe, i?7* = yS, 4,4' — S'Sfc&^Bft.. 2,5-t7^i/y-^;v#y 

y a— l , 4 f*?Hr— /v, e^xf uy^y 3 -^, ^xf w^^ija 

— ;i>f£i£(D]MBfiWiy V a— 1 , 4 -f* n-.^-y-^v>y 9 ;—j>vt£ H<Dft&M 

3— A? ft if <D 7$ y (^-df v^T/V^ H') ^ y =i— /Vft if dS^JffctbSo 

^^rtyf yy-^ y fT*— h t h y yfP^x^y(D#»/i if Srap 

y /v, j?xf i/y/u 7n fi/y^y 1,4 — 7 

7x^uy775 >\ MJl/y^7?y, ^7x=^v^7 5y, ^7? 
7 & V, v J 7$yv ; 7x-;uy^y, S? T 5 y v' t7 n^.^7;M ^ 

WK?y" (^^f7"« : AP-4 0 F&if) ft ¥ &&tf btlZ a 
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;]/± p y/u-fT h , *5-)\>-fc>\>J*T % < t t l HJ^_k Sr^p-f 

0 0»:MK:*j-L 1-15 fiJIffi^M^SIifettfe ±TJ«*«JSft;Rjt©jfeA»e>0 
4b<, $bfc^tt<tt3~l 0itgptfc5 o 

BflBg 63-15816 -§-£t$ft, #MBH 6 3-256651 5 - 1 

5 2 1 5 9 #^*©2rifeaS3fctf 6*1,5. t Lt, 4 V*yT*- Mft 

^a©^/ y v--yyv:t— •x/vjo it^'t©^ y =f-=? — „ 7X?^-fh; t? ^ y — ;vk<d 

?vv, y 7^/vn^^y y^^-f^, rw7^^ii>^y^^vx-f^, 
r ^ t° y Rt y y v y^xw-r/v & if $ *t 5 # , r. n ic * *i, v>„ 
$MR*d£ tti^§75 ^*-ffc^»t LttJ, y 7 5: y, s*, 

//775 >-f©7 5; Zslk&mSS itf, ±E7?yft^(C^A7^ft: K^> 
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3^*t£ ©1ST tf* ^. s h 5 o 

-T^=j^^, 1 , 3 —*sir i'^AA'ijfyl, 1 , 2 — s/^ n^^p-f- 

^S^/HJfflfc, 1 , 4 — ^ n^^-p-j^jfryHjyj^Bfc, l , 4 —f-y9 — A-gg % 
^7 = -;/^ 4,4' -*^r->Slfi, 2 , 5 -~f7 9 V V ^ # A- t£ ^ ft if 

9 V * h " (^^7"^ : PTS/iif) fc 6> ft 5. 

y r;v^t, ^i*;v^i>i»., «i^y?A, m-fb-^^^v^A, 

M^Wit'©ll7^7^ ^#2Ky ^^l^^fe^, 

i&ttJft^&fl. fc % 17 y * * 3R © tt*d % *3 i "Ot i ft © * if Srtfo&p u -c % & 
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*fc, mm t<D &*3&&tt, 0. 6N/cm£t±^4U\ W&M 

WI#*y 7'nt>y7^;l/A©^'Lvt¥^S^ (Ra) 3&<3&W£, »«9 

s> i^^B&Jhtt©«^d» 0. 01-0. 5 /tm^^f L< , i «5 
L<f±0. 02 — 0. 2/iiTfc5„ 4» (R a ) 0 . 0 2 ju m*#§ 

^^l¥^ft$ (Ra) 3flS o - 2^m^lt5^ MS, SrJllI?fc?£ 
L fe^JRS* 7 w A' £ UfclR T/u 5: Mfc If /ufc if # ^ ^ y 

OfcJ6, 1 3 5 %£AJhas#fi§; b< , i ^liff l< iil 3 8%&±t*fc5o 
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$ ^ S ITtt, SSI'/'Pa- asffitfy ^fvv* j; 

&«;tr/i">'?A N tft^^fi, ii7;v^ ~ ? Aft iflrfj^fs £ h&X«% 3 0 

Vfl^f^tDnz^ U V^-^-^-f KftJbtT*, i4»7 5>llM, T;l>*jW^# 
M £ ft 5 o 
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3S*£B£t.-«;tJn$*b-CV^ U< % J; i9 0£ L<te 0 . 4 — 1. 51 

ft*B©$6ffl7?a>5 0 *fc^«^lh^Ji?t^!^-^ff«P*{±0. 5-2. Olf| 

5 £. £ 3S« fe 5 o 

if^&^feit^/^fcttlSfil^-afe-?-©^*^, 0. 0 2li°/o~0. 51 

WA.tf3S*3Wi ltd, y/nfh-/vm, «!)y^xTHHi, 

f±2, 6-^-|3-^-4-^f/l'7x/-/l/ (BHT) fciTSrO. 51 
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*%^T, &fc&Jkfflt\^Xt£Th7*X- {*T\sZs- (3, 5-^-^3- 
-ff-As— 4 — ^-Y Kntifi/-A^ Fn S^*?-^ - h) ) ;/£r ( I r g a n o 
x 10 10) fc^SrO. 5 li%JJ(TO|IHT'SiD IT^ J:v\ 

iit-rsctf*, RlJSUtt, S#tt> «f*B&ittt*3 tV»HO^!) - K7.7 H££r 

btii, si*. fc*vNf4saE*/««^f^©fi'&-*35[;ifas 

©tV^f (Y (MD) ) W: 2 . 5GPa^±-Cfe5ii^^tlV\ 2 5°c-e 
<DM^Jvfi}<D-r^l?m (Y (MD) ) ^_b|Ef£IS2. 5GPa*ltfe5^f 

2 5tW^^I©ty^$ (Y (MD) ) HU l61k*t»^e»J l &*PBI'fbUT5|5 
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^!)/alfvy©^ltt y<>? y Y9r^ (mmmm) . T 4 V $ 9 *f~ y y~ 
A^/^yty, (I I) telffcttfc) , 3ffi#l»fc^raa[^aai*SrA#**5 S**P«I 

b'»Zl»*U< tt3. OGPagli, *feff*L<B3. 2 GP afiUbTJfcS, 

#$&93 2>S& 5 ©JgHB0>:zttJB§#jtf9 7"p fc° I^y ^ 8 0 °C^(DM^^j^S 

(D-Yly^m (Y (MD) ) tt, 0. 4GPaPi±f&5ri^SU\ 8 0 t C 
-e©S^*lRl©^r^^sp (Y (MD) ) ^o. 4GPa»fc5t, 7^;VA 

(Y (MD) ) » % »jtt^tR36»fe?&a?iafl2L'C5|c3ffi#'>*- f Sr#S»<7>?&ifl K9 
Ai&S, «Jg#*# (ifi^N s «VN5aJ*y tf i^>©*tfttt (y y 

-?vy y Vftm (mmmm) „ T V 9 9 f y * 4 y 9 "J* (I I ) . fc 4T lc *t 
JE&) . 38E#i*te"Brffl^»*^Afll**5 5 Sinai <£ Dffl«t5i 

t^T't, .*3SWO«H4Sr»Jii;fc*:v^H^]a±*3i*KIII*# • 'jK^Sra^i- 
ftHtiV^ 8 0°C-ecO^^*-[^<Dir (Y (MD) ) Wt N t9»tU<ftO. 
5GPa«± s £ fcfC^f * L< fit 0. 6 6PaHlt?*>5. 

* (Y (MD) ) fctt^lRjOir (Y (TD) ) J; & *^ti5mf 

m = Y (MD) / (Y (MD) +Y (TD) ) 
& 2 5 "CKl&V^T 0 . 4 — 0. 7 ©ffiHfc 5 £ L mttt 

fc^oT, mtf<0. 5 07-f/UAW:ft^^riHH?:ibttUT«*|Ri0H!H4*5il5< , 

m{i£>0. 5 <D7 -r/VA(ii|l^I^.fcJt^LT*^^lR]OWtt^^VA 0 m-fitd* 0 . 
4 — 0. 7tfe5;i(cJ;!), HflteaS'^^^Lfc^ttlclKoaftv^y-f^Ati- 
5rHSt#3, 2 5°C-e<Dmjil^ o . 4 5fe«fCfc5 #s*r^^JtKL-c«# 
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MKt*) s iV^5#!)7'pt 0 ^y©|tBlt y-O^ 5/ (mmmm) , 

T^y^f^^yf^n (II) , 3EE#l*k:'Brififls3ft*SrA#* 

£ D L < 0 . 4 2-0. 6 8 . $fe^»*U<fiO. 4 4-0. 6 5, t 
t>£?*b<te0. 4 6 — 0. 6 2 <Z>f£|g©'bC9T?fc5 0 *7C, 8 0 tSKlSSV^T t> 
IH^^mjit^ 0 . 4-0. 7 Sr^fc-f-C i: UVn q 

^^Iriof 2 ffite, 4 0MPaK±T?ib5ri:isa*Lv\ ::t\ S^fftl© 

F 2<fit£ te, : 15cm, iPI^IrJ : 1 c m^-^-f Xtr-gO 5 W LfcBWS:, 

IS5 0mm N 5l!5t)5i*3 0 0 mm/^T?#SKbfe|»0#ft 2 %©«p|C«3pf-H: 
^^Sf&AX^So 2 5°CT?COS^*Tr3CDF 2 ffidS 4 0 MP a 5fe?»T?&3 t , Jt: 

So F2itt, ±Dj?SL<»2 5'CT?Ofi#*lRl©4 5MPa£l±T?fc5, 

*^PJ©| 5 ©^^©~tt®#7K y 7"n fc>y7^ 2 5 °C-eoS^^"lR] 

OF 5*W\ 5 0MPa£l±ffc5ii^tLV\ idT, J&^|fiI©F5tt 

1 ^^*fR3 : 15cm, ifg^lBl.: 1 c m^i^-T XT?-© <9 ffi bfc^M^, MS 
5 Omm, $\MV&m3 0 0 mm/#T?fa« 5 %©P*fcWttfc:j&»3&» 
SJfc^T'fc 5 0 2 5 tT?©t¥*|Rl©F5fi#5 0-MP a^t^feSt, 
IftHlJfclfc L T *H #1*1© Witt fl*i!5< ft «? , ffl'l4tf$T I"* 7 V* £ ft 5 7 -f /V 

2 5°C-T?©S^^(Rl©F 5te«, i9ff$L<tt5 5MPa£(±T?fe5, 
:£J§0Jl©|i 5 ©^M©ZlttM#^ y t°vy7^;VA© 1 2 0°Cl?©*^ 

|Rj©!fSKXfti^ (S (MD) ) r±, 5%KTT?ife5ii#ff*tV\ I2 0tt'© 
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©»lR**tt»l»^ia^fe?&*P|ii'fb:L'r5|53ffi#'>-- b £#5BR©}ft*p F7^fiS, 

Plf I/yojglstt (^y-O^^K^-^ (mmmm) , T V $ 9 y 9 -4 1^7* 
(I I) fcaricStJSfc) „ 3ffi#l*fcBrifi^S**«r*<»**5 SfeM©^ 
ftft if td =t «5 fMWt-S - i ^~e#, #*&W©4frtt«r«fcfrfcv*|6H^M:t:**ft 
«3E#*# • JK»Sr»3fe-f-*btf iv^. J; <9 03; L < te, 1 2 0 °Ct©#¥^Sl© 

^3§PJ§CDg? 5 <Dl&m<D-1faMWtf y t>y7^;VAO 1 2 0 °C T? CO £ ^ ^ 

i^co^nxs^ (s (md) ) tm^^KDmumm^^un, 8%&>T-?$>zz.t& 

tv^-f*^ L$5©fio7^y75/^^ (1 1) ft if (c^-j^) N ^#b#(c w 
<D#tt^^Sft^ftv^^H-eiiiC^®ftM!I## • JBJN-«rSJ£-f-*i,tfJ:v^ J: 9 £f 

*u<h: % 1 2 o°c-eo:g^iB]oMfi^ ( S (md) ) t comi&mm 

(Y (MD) ) tl2 CC-CWS^^FlRjroBJRim* (S (MD) ) 

Y (MD) ^ S (MD) - 1 

-f /PA;toXB#mifc«;&i£3&s^+££ fcofc "9 , 7 ^ /v AcoHx^^ag^xm^^ Sr 
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* y K^-afs (mmmm) > 7 4 V 9 9 f- v 9 4 y 9 * (II) fr^tc*^) . 

v\ J; «? U<te, T IB 5£ 5. 

Y (MD) ^ S (MD) - 0 . 7 
#3588©— *UBE#atfy 7"n t>>7 1 . 5 g/m'/d 

/0. lmmKTtfc'5rtWf IV\ MglWl. 5.g/mVd/0. 
1 mm^itS Wfcfi#*ra©— *bJB§##y tf W./:7.f^ A =£r 1*1^ £r 

-y Vftm (mmmm) % 7 -< y 9 9 ^ y 9 ^ ^"f y 9 ^ (II) &if&C*fjS) N 

l/^„ iO^.Ktt, 1. 2g/m'/d/0. lmm^Tl?feS 0 

log (MS) >-0. 61 1 og (MFR) +0. 82 
lr^fci-^y 7n fc°^>-Sr#tf^ U^Pt^y, ^fc«TI3^ 

log (MS) >-0. 611og (MFR) +0. 52 

tetfV -fn tf Sfctt h^— h i'Jfcas 1 6 SX_tco7$ V ~fn tf 

mm<D 1 S^±Sr^^bfc#J3gSrJffflat#t^LT^ii!^*, Mt»:7 
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33E#f&s(5tts 4. 5 — 5. 5flSFO$6HT?fc «3 % 6 ft ^iSx. 5 £ Sfe j£ JftJ* # II 

n*3i3!taflE*#*afei"*btf «t < > i2o~i5o °c-e£><5 r t^mt. lv^ 
3i:*ar*aft*#Srafe*f^tf j: < , i 5 o — i 8 o "c-e^s r tt^ts-^. uv^ D 

«*lRlK:3ffi#Lyt©t); & 6> fcft^lftfc 1 %^±©iiSr4ioo i 5 0 — 1 

Mxtt\ TfBi£ 

log (MS) >-0. 611 og (MFR) + 0. 82 
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log (MS) > - 0 . 611 og (MFR) + 0. 5 2 

£ ^ jc & ^ * * v > 75 m m ii *s «t xt / * tc tt m 1 4 s ^ sr ^ m s * v ^ ■t- a- ^ > 

£BU>©S¥aj#U::£y&'LT 2 0 0-2 9 01C «ig:7-f A-* — 

L£>*M#«Jf 7 -f /I^A £ t5 0 ^Sffl K7^©iaifi2 0~9 Oti 7^ 

i ©*s§#sifli ^ -< /va ^120-150 'coaAicjn'jR u ^^tj isiic 6 m 

Vk±\zmto i!fe^ffy^^I#|tlAL 1 5 0 - 1 8 0 < CT*I^-|Rl^ 1 
OflF&TfcSH* Lfcfc, 15 0~18 0t-eiii^SL, W5. *£>H^ 

5= ^3ist L-ct- h f-^mzmm v-/tm&\zts:. 

$bia7,/<UTttl:il*fc7^;Vi.tt5l^CH:, ±W3*3£#;M 
1 2 0- 1 5 0 "CCQUmizMMls^ ^^jtfate 6{%Sl±izmW ufcm. 

}^*pl, -mmw ^ ^j*mm±izffrr&(D®im.mMM&^~ h (Mti 

0 — 18O °CT?i|>l7jft{c: 1 0 fgi^T^S# Lfc^, 150 — 18 o°c-e3i&;^jM 
m<Dm 3 ji Affile, s^fesvMs^istfesvMs^iiTy^ tii©i^#B^^T*, 
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roIflcf^S^Ii L-Ci4, Al, Zn.Mg, Sn, S i fc © &JR # 
*J*LV^ Ti, In, Cr, Ni, Cu, Pb, F e 4 if tffiffiTt 5. - 
tbfoco^Stt-^^MS^ 9 9 %£[._h, gfL<tt99. 5 %J^_h<D PyK 

5 7fc«>tc&3: LV»„ $6i:®*L<li20nm£l±tft5, 3£3frJi tf> _L PS f4 # M 
^^SHbT/V$ AgOl^iJ, Jt££ 1 0- 4 T o r r HT(Dilg©^g 
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M%m&tttittZo ^mmt^^m^mom^ f* 1 o ~ 5 0 n mo 
ii^^^L, ytmmmmfe&-£ l < « 7 0 ~ 9 0 %<Dmmx&6 a 3fe^Sii^ 

u<, o. 8 n/ c m»±^§ b tc^ * lv^ &mmm&±mffimmmx*hz> t % 

£*T, £f* b< fil g/m 2 /d«Ttfc^ Bfe*Sii**S 2 0 0ml /nf/d/ 
MP a jy«T, b< 1 O'O m 1 /nf/d/MP a T*fc5: £ ^^f n ^^^t 

i^xm^t^m^^n^ uv^ 
*^<oigi©^ti, i2©ii, 13©!!, miiD^m, *3it^^5(D?g 

-e^<, PPH!k 7^-f;n-r-fy^ mmtj: ¥(D-7 J ;UA.MT.gffc, 

M X SftTJ ic Mir 5 «*l re tfuSSTJ '14 & ^ U > Hf iJ tt^ gUSU t:° y f"T tL * if ^ 

\zLft&vxmvm&xh&^]7mv>wmft'&< , ^^tt^tos- t^b, ^ 

tt5o .etJhcDr <b a»e>, *^5^^x^M#^y fc"i/7 7^Mi^gf, 
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( 1 ) mmmt] cms) 

J I S K 7 2 1 0 ttoTMS^i^Lfc, ^yygyf 

tt53i^ 1 5 mm/^T-ntW ^h7VFil, h =7 > K£r 6 . 5 m/^ 

^5i*-e§l#mS^(^5S^€rM^L, a? » 36 ^7 (MS) t-Lt. 

(2) ^/l/h7a-l/^ F (MFR) 

J I S K 6 7 5 8 7*p UV^l^i ( 2 3 0°C N 2 . 16 

kgf) {C^oTfliJ^bfco 

(3) h/v— bvtb 

^AiE^/S^ife^^V^TC o g s w e 1 1 (DMWe [Polymer Engi 
neering Science, 1 2, 6. 4 ( 1972)] frb^T<D0kWX* 

mW : 5/^y^t^7y • — ^ RH- 2 2 0 0I ( R o s a n d *± 

M) 

MS : 2 3 0 °C 

^<ff-^f X : 1 . 0 mm 4> X 1 6 mm 

t!/7^^/l. 0 mm £ X 0 . 2 5 mm 
3?»r5££ :10s - x #ffi~ 1 8 0 0 s 
#5ftt>-f : 2 s 18 0s" 1 

Cogswell Oliias ^A©|^tC^^A>9 P T^: C SJE^tS^c ( A 
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90+1) 2 



N 2 



e 



3(n+lJAP_ 

f*aS6 0 s-'Wmno), 77 . (60) ^*fefc 0 itiJ;!5, S^tJ;Dl>f^ 
M 6 0 s - l H<D — h ls& (ID CT>-f ^5£&T? © 77 ei: 77 ,<D.fcb) Lfc c 

(4) ^y^V^y F^f (mmmm) 
#P^Pt»lro-^^p u^^H^-D 6 fC^S J EOLgJ NM 

-GX 2 7 O^gSril W *i&jaafe&6 7 . 9 3 MH z ~C 1 3 C — N M R 3r$!j^L 

T. H a y a s h i £> ^ff 0 /-^^ (Polymer, 29. 138~143 

( 1 9 8 8 ) ) fC^<3#, ^/Hi^fD^^'f/VtoVNT, mmmmt: 0 -^ 
£2 1. 8 5 5 p pmi tt*tf-^©J5JRtfi 1 v\ t'-^Et^tfe-cy f ;v 
X * Jfe^: tf— * BB ^ »c *f"f* 5 it* *• L It „ I¥&ffl fcSJ J6*# fi £AT © 

ffllJtai^ = 1 5 ~ 2 0 w t % 

fflfe&M ■ o-V>? ri ( 9 0 w t %) /^<^i?V-D 6 (lOw 

t%) 

JBISi&A : 120~130°C 
jfeiftJSife&C : 6 7 . 9 3 MH z 
^yW^ifiM : 1 0 m# (4 5° -^/V*) 
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^/^S()ILtrBl : 7. 0 9 1f 
"f— ? & : 3 2 K 
^.W-WWi : 8 1 6 8 

( 5 ) tV^, F 2 fit,. F 51 
2 5°Ct©ty^^, F2«\ F5ttlt OHO t!Jxyr5'^ttl7^/VA 
3St#^S!l^Sfi (AMF/RTA- 1 0 0) £JBV^T, 6 5%RHfCffl£Lfc, 
•y-^y/^&mMjffa ■• 15cm. t M<D^p5j :' 1 c m©f--f XlC-gQ *) 

Wt, m&5 0mm, M3 0 0mm/»t?#lit, -YV^rts J I 

S - Z 1 7 0 2 fc^^ftfc^Sfei^V^JS Ufc 0 F2f, F5{jtf*, ■£ 

*b^*t#*2%, 5 %K:#^31M*fc2&»a»5Jfc;&&fflj£Lfc„ £7t, 8 0°Cfrif 

c 6 ) y j ■? v ^mmmm 

m^mfjmflkM (afm) &;e^-c£*t<z>^#t\ w^o^^Fifijt^^-^K^ 
o t sh^ jj s s-^ st ^ ^ <t 5 i£ >\ mmfti?<D%-0kft&ms:mffiv, -ttt-e 

X 1 a* m fc(4 5 ^m^f-ttl 0 ^ m) © ft If "T? SI £: 5 0 ff V» s # 6> ft 
M'KL^T fC. #g4 0 nm^±©t7^ U /V#S i o *i m^ ©It lC *3 T ifS^ ft 
{cipffTfe 2a£rSiiibfc%<D£rA. 5 ju ©unless VNTiPITJft {^spfr* 2E 
SrffiilLfcfe^trB, 1 ju m^cDiH^JCioV^Titl^-lBltC^fT^ 2i3£iMLfc'k 
CDtrC, i4 0nm£l±Ol7^7*!) /t^ttSt £ s6»o fc <D % X t LtfPI 

^{g :NanoScope III AFM (Digital 

Ins t rument s %±.M) 
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1 ju m X 1 ^ m ^ 5/imX5/im, 1 0 jimX 1 0 jiim 



0 . 3 H z 



(7) T^y^^fyMyfy^/ (II) 



s»w (mg) ot^M^rmD, y y * ^ ttm^t-Atb^K n ^ ^-e 1 
o°c-c 6 ^r B m^^3^L. ^<om^«-e^£pu mw (m g ) 



(s) mm^m ( ivi ) 

( 9 ) ^7X||£| (T g ) 
Seiko Instruments ttSiMilRD C 2 2 01IC, 1F> 
^li5mg £ UT7;W$ = ^A/N°ytltALTg*L, 2 0 a C/ft(Di^m. t? 
#?SU ^fettfcl^JIA^^bP^fi^-if > S S C 5 2 0 0 ©rtl^P 

^7A^ffi^ v ^f7^te#OHM^^^7^^^^it (Tg) tLfc 0 

do) *mm 

JIS K-2543-1979 ^ 2p CXlJt Lfc 0 SWifc 1 0 0 g >£<D^f& 

(id mi&mm 

0mmttV7'r/^tv JK^t (L.) £ b X 2 0 0 m m CD^g K t — ^ & Att 5 0 
£ ©iT-^^vroT^f- 3 g (Dffim&fatf^ 1 2 0°C<Z)B®#^^--^V^X 1 5 
^•FBm^SUfcm^M+fc^^ a f y7°;Kc-7-^ tfcf ^ (LO 



I I = (W /W) x 1 0 0 (%) 
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S&lR*f*S (%) =10 OX (L.-LO /L. 

(12) (Ra) 

J I S B 0 6 0 1 fctct, ttft-3S:*®J|ftStfS:ffiV^TW*Ufc. &*5, /Jn 

■:©i, tw^sisa* (Ra) ft£ *«ia*6>-t©«f *Cfj»©*ifli^a 

&&S:y = f (x) T?gtLfeB#> IfeWSiCioTtfcbtlStSMm-eiL 

(13) mmmrn^. &mmmm& zv&m&fcoivtmmvmfr 

HIt?iM (TEM) Sr^x, ^/x^^M^fiift^m^ 

(14) 7^;uA©ti*^ 

J IS Z 8 7 4 1iSfeiCl^t, X^tilf ^ *S9A'&.ft%n$tyrUG V 
-5D^i^ N 6 0° flfcffiftiRAi LX:ft«>fco 
(1 5) gtmMm?^ /VA©Sffi)fe^ 

Ma c b e t h*h»t3te#«*W- (TR 9 2 7)' ffl I ^ X SO ^ b 

(-log ) d s i. 9~2. i ©tsisxT^^ ~ !7^£ 

mmvfr, z.<D&mte#7 *ji'j»<D&mM%tw& j i s Z 8 7 4 ics^#i 

(16) gM£&£ 

fit. feMffiKl, 2 0 *i mJilO-ttiaiBl^ !J t? l/y7^7^ (IHS64 

5) §r/Ky -7 ^mwtmn*m^x%k<9 -a^-^ 4 o°cx4 8 mm$km'&, i 
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5 mmm^M^— A- -4 ^MT^^n ^£J1V\ 3(1 10c rn/^-T? 9 

_h|Bi |q D < 2 0 jti mJ¥o y 7*Pt>y7^;vA (Jft vjftS 6 

(17) 

fc° U>-M<D*^^T -f A' A (3Mtf , Scotchmark. 4 0 m mj?^) £• 
S£ 9 MOCON/Mo dern Control s ^tM^m^M^ni 
^itO xtran2/20 V^T, fflft 2 3 °C, 0 %RH©^frt« 

(is) -Amnmmm 

—WiMWtfV -fn fvyy^^Af^iCo^ttt, MOCON/Mo d e r n 
Controls th$4tf>2kS$K^Sfi*a!lJ£3iff P E RMA-T R AN-W 3/3 
0£rfflV^T, IJE4 01C, 1*9 0 %RH©*#T?Si*Ufe, &JI&*-*i|£§# 

>f /VA ( 3 M*fc£L Scotchmark, 4 0 y mJ»^) trlfi <9 #fc> 

(19) m?mwmm 

fc^^/vA©5t g (cm) iHSr***TSl • **|ft<D^S63aE# 

(20) -*apxtt 

1^ 1 0 0 0m, Jf^l 5^ m<D&$&W(D-®iMW& V ~? n t° V ^ 7 ;V J± „ t 
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*-i'M©ieMfc°n>-'aaga (FUJ I FW-7 7) £J^T, 7^;VA&it 
^JS^J l 

^ft^5l7^ (MS ) tfS 1 . 5 c N, .^;^7o-WF (MF R) #5 2 . 3 g / 
10^ 9- V^<^9 v K5>^ (mm mm) ^9 2% T 4 V 9 9 <?•¥ 9 4 ls<T v 
i? X. (I I ) ^9 S%t*fc5 £r£n <Z5 # y ^ n fc" V- ^ l£ „ ^StK73 (MS) i?2 0 
cN. 9 V7 u — U^ Y (MFR) ^3g/10l ^y^^^^K^-* (m 
mmm) # 9 7%^ x-Y V 9 9 V 9 4 ^"T v 9 ^ (I I ) #96. 5 %T?£>o 
X, WSB5£ (1) ©i&SsSS;*? (MS) ^;Vf>7n-.H h (MFR) ©P^^ 

^fc-rs^^-UHfe^^r^s^^iii^Tj^y -? p tvy (hms-pp) on 

#Htffl|T?fc5 % T g 8 0°C, Hif-fffi 3 c g / g , 7KSS^ 9 9 %<DtfV W9 n 

>^ i?^^tr 1 omm%ffimm<a-vfrwm 1 oomm^^, ^m^mm.^tvx 

f W 2 a !) ^ ^ ^ !) /Vi^l^frO^It? (tlPMMA) ^0. 

1 5 ssfcpasta l, fif«B&it#j£ bx/y ir y ^iitem^^T-^ t T 
-mwmmfcmmvx 2 a ot^y t^mff at, 2 o o cco7K*^aLx^*p 

Ltfy/i/ y^-T3mmft|:* y b 1 0 0tT2ililIftfttfcf y 
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- tf)^- h & 1 3 5°C^#fctbfcn-/V^5ib-C^mu, 1 4 0 °C \c % % M 5& 
£©3g#7-f /vA^i/i^ — Kiss.Ab-c i 6 5 °C~e^§f& b, 1 6 o°c-eifig 

#1rM£ 7ffiF b, JfeV>T?<B*lftfc 6 %<Z>3fe^£r-^-;Loo, 1 60°Cl?fiit 
Mi 2 

^®tbfeJ¥£ 15u m^-tt®#7f? y -fn K° U >■ 7 ^ ^MM 2 k b7c 0 

mmm 3 

bfcm^fiP^W^fr-C^MUfcff^ 15m m<DZl$ft®#7Ky fcf lx ^ 
7Y^^Sr^li 3 £ Lfc 0 
3l**Sr*l, 2 }c^i" 0 #bnfc^^/^A«, ^^^[RjcD^r V^^^iS < , #C 

M« 4 

fc!^fi|^tl^#^MbfcJf:£ 15m m^>-|4®#^y 7o t'l/y7^/VA 
^I^JIM4 k bfc D 

lt*^ib 2(c^i- 0 ^tbttfcy ^v^il, ^^^fto^^^;^ < % 

f^$l 5 
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9 5$sMJ£:LT, ®'tt^tr^«6t)fc^*^VN7 i 7V^>'#Jli i T?feS > Tg7 5°C, 
H:3!f-ffi4 c g/g, 7jc^^9 9%©/5-tr^^Sr5»*%jB-frLx *^#I*]{C9 

ztfy tf v-y7^/vASrHlW 5 Lf-„ 

^li 6 

(MS) a*20cN N pOi'h^n — l^— h (MFR) as 3 g / 1 0 £\ 
* y^<^# Fftm (mmmm) a* 9 7%, T<f V $ 9 ^ y i? 4 Is 1 ? V 9 X (I 
I)' as 9 6. 5%T?fco-C\ mmmtl (MS) b*A>h7n — V"( h (MFR) 

asTiss; 

log (MS) > - 0. 61 log (MFR) + 0. 8 2 
&mtc-t, SiM^ttSHMS - P P 8 5 11%!^ 3sK y 7°t3 h° t^lcft 

ft^^/U^l/mm-etbS. Tg7 5°C, HSf«3c g /g, 7k«§ap9 9 

iS-^^^^^^i 5ii%jB^Lfc»iiiti^i ooii^c, mm#m&* 

t lT¥^gI 1 n mCDtf V ^V^l^C^it? (»PS) £0. 1 

y -/)/7 $ ^i»J»afc*^v i A'*r 1 •• 1 ©#J^tiMrO . 8 S4$|3S&;&0 L % — 
WfflitMLT 2 4 0°C-e^fy h Jffc fcl *P ffl- L , 2 0 °C<Z>7jc;ff til LT^ifl b 
Xf"v^f3 y^-T3am*lC* 5> h 100 "CC 2 I^HOIfe* bfc^- y ^ 

^-fi^fma^tt^UT 2 e o°c-e^i6$^ N -f/i/^-fcgfc«ic^ y ^ 

^CDiX— h^l 3 3 °CM-f£fctL.f;: n — yWCil LT^fi L, 1 3 8°Cfc£p:%JU3i 
36SrKltfcn— ^BO^iiiU, S^rEnc 8 faMW VXM^i^Mmz^m bfc 0 §| 
r©Itt7^;VA^fy^-tiALT 1 6 3°C-e^fiL, 1 6 CCt?*! 
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S^Fll 7 

^M^S^J (MS) ^i. 5 c N, ^/Vf7n-Wf (MF R) A* 2 . 3 g / 
1 0^, ^ y-<V^ y K^-^ (mmmm) tf* 9 2 % N T << V $ V y $ 4 yf y 
^ ^ (II) AS 9 6 5, ^r^KDxK y tVyfc, ^i»35^ (MS) A3 2 

0 c.N % ^;H7B-^f (MFR) ^3 g /i 0^, ^y^^*/^$ 
(mmmm) AS 9 7 % N T^V^^Ty?^ l^f y # X (I I ) ^96. 5 % 
feoT, fulS5£ (1) (Dmmmt) (MS) ^;Pf7n-W h (MFR) COM 

m^^mr^-r^ ^iM^ftsHMs - p 5 m*%(D ttm^mM^ i^tc 

g 7 5°C, **lffi4 c g/g, 7K«9 9%(Dj3-t°^yiTg 7 5 °C\ 
3 c g / g , 7k%$*¥- 9 9 0 - v^^T^ U i?l/<Dm&!$J$: 2 0 

£-.L, Iff, W:£fiIiC6ffiFS§#Lfc£t0-W\ 6 t 

^Ifl3Kd3V^T, HMS-PPtLT, ^t&SSTJ (MS) A s 1 5 c N\ A- 
F7P-U-h (MFR) AS 2. 0g/10^ ^ y*<^*y (mmm 
m) AS 9 6 . 5 %, T-4 y???-y?'f Is 7 s ~s * * (II) AS 9 7 %T?*>o t\ 
IfflB^: (1) (DmWlMZ) (MS) ^;Vf7n-W h (MFR) <Dm&%mtc 
-T. ^W^ttSHMS - P P Sr^VN^5i£*^t.W:|Rl^l<Z>^fefl=-t?f^ $g LfcJ?$ 1 
•5 ix m©Z#l#*y t»7^;VA^ift« 8 k Ufc D 

^Mfd 9 
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3**09 3 HMS-PPirLT, mm^^J (MS) ^30cN, * ?V 

Y -7 p — V— Y (MFR) tf* 2 . lg/10^ ^y^V^y (mmm 
m) ^97%, T 4 V $ & *f- -y 2 4 -y & ^ (I I ) ifi 9 7 % o T , ^Ife 
5S^3 (MS) ty^f7n^WI> (MFR) tfSTi25$ 

log (MS) >-0. 611og (MFR) + 0. 82 

HifeM l o 

®ttg£i£JClft^£frV^^J3gT?fc5, Tg8 0°C, ^^^3cg/g. 7k 
$ 1 5 n mCDZH&MW^ V -7°xndy^7 >< >\>J* ^MMM 1 0 t Ufco 

mmmi i 

mmm 1 o ^*5v>-c, hms - p p (Dm^itm^ 3 0 it% t Lfcewtr^usi 

o^fr-ef^M b7tJ¥£ 15^ tti<D~MiMWtf v 7*^ t° 1/ ^ ? ^ /\s & &mmm 1 1 

mMM 1 2 

mi&m 1 0 ^*5V^, HM S - P P (DU^VG^L*: 5 0 11% £ bfcjy.^(-fi^]# 
0^#-e{^ML,fcii:^ 1 5 M m©Zte#* U :/n t>y7^;i/A^iIi 1 2 
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mmmi 3 

mmm 1 t^r, hms - ppi u, cms) # 1 c n, 

h (M F R) ^1 0 g/1 * V-<ls$ y Yftm (mmmm) # 

9 8%, T^y^^f (I I ) #98. 5 % T? fe 5 ^^^fe Sr 

ttSHMS -P P«r^fc.K*f±ra*©*#-ef£ML;fcff & 1 5 ^ m<7)-#^ 
##!J7'nt>y7^;VAS' l£3£#!i 1 3 t L fc D 

SIJS^J 1 4 

mmm 1 fc&v^-c, ^mirtj (ms) # i . 1 c n, ^/^7n-i/^ f (m 

F R) ^3 g /io^ ^ y-<^^ y (mmmm) #97. 5 %, V 

^^f (i i ) # 9 9 % -e fe 5 <^^p <d y -7° a tf v ^ ic hm s 

-PPSrl Oli%»tfc/jfy7°nifyySrffiv\ S^TJfS] fc. 9 ffiK W^inik: 
9fSFJ6# bfc«^W:P|R©*#-Cf^»bfcJf:S 15/i mCD-mmWtf V7n^v 

iti 1 5 

^JSM 3 ic&V^T, ^Ii!i7J (MS) #1. 2cN N ^;H7D-V^f (M 
F R) # 2 . 7 g ^ 5/ K#2p (mmmm) #96%, y?? 

$ 4 i/fyf* (II) #98 %7?&3^&KDtK y7at 0 U7fcHMS-P 
P Sr 5 11% » L # y !7" n If >- £ ffl IB*©*fe#-e»J« L fcJ? £ 

ffigz&mi, 2\z.?jk-r o #blifc7-f;VAii, S#^rp&]<7)ir^^^#iS5< , ft 
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